Metabolic fate of cell surface glycoproteins during immunoglobulin-induced internalization.
Goat antibodies directed against a subset of the externally oriented plasma membrane glycoproteins of hepatoma tissue culture (HTC) cells were used to follow the metabolic fate of the membrane antigens and the specifically bound immunoglobulin molecules in this cell type in cultures. Analyses of the immunoprecipitates from cells labeled in situ with neuraminidase and galactose oxidase, followed by reduction with tritiated sodium borohydride, indicate that about 40% of the galactose-labeled plasma membrane glycoproteins are recognized by the antiserum. Fluorescent microscopic analyses of cells treated with fluorescein-conjugated immunoglobulins and analyses of trypsin accessibility indicate that probably all of the antibodies bound to the cell surface are patched and internalized within about 4 hr when the cells are subsequently cultured at 37 degrees C in the presence of rabbit anti-goat immunoglobulins. At the same time, the antigens are also interiorized. Analyses of the cellular localization of the interiorized antigens and antibodies by cell fractionation on Percoll gradients show that the immunoglobulins to the cell surface antigens and the antigens themselves migrate to the same region of the Percoll gradient as lysosomal hydrolases. Although the antibodies bind to the cell surface glycoproteins and bring about patching and interiorization, there is no effect on the degradation of the plasma membrane antigens labeled via the galactose oxidase/borohydride reduction method. Furthermore, the iodinated antibodies directed against these membrane glycoproteins behave in their turnover properties like membrane antigens; the cell-bound specific immunoglobulins have the same half-life as the membrane glycoproteins. When the cells that had been reacted with the goat antibodies to membrane glycoprotein were cultured in the presence of rabbit anti-goat immunoglobulins, degradation of the former antibodies was effectively decreased. Similar results were obtained with concanavalin A and antibodies directed against this plant lectin.